THE usual procedures for weighing or measuring live fish cause significant stress. Harmful factors include anesthetization, desiccation, oxygen starvation, and damage to the epidermis and its mucous covering from blotting and handling. Further, the accuracy of weighing is affected by the amount of water carried on the fish's surface. These problems are greatest when small fish are used. Present methods for photographically measuring fish require anesthetics (Bushuev 1969) or the additional steps of making a photographic print and using a complicated procedure for measuring the images of fish that were in a flexed position (Martin 1967) . Also, a measurement of fish depth has not been incorporated.
The photographic technique described here reduces stress by minimizing handling and eliminating the need for anesthetizing and blotting the fish. It also eliminates the inaccuracy in weighing caused by variation in amount of water carried on the surface of the fish. A high resolution photographic negative of the lateral view of the fish is Printed in Canada (J3451) Imprime au Canada (J3451) obtained. Length from the anterior edge of the pupil to the posterior edge of the caudal peduncle and depth at the point of maximum depth, excluding fins, of each fish image are precisely measured. The dry weight of the fish is calculated from a correlation between dry weight and the product of fish length times depth as previously determined in calibration experiments.
Materials and methods -To obtain adequate lateral view photographs of fish, a plexiglass holding device ( Fig. 1 ) is used to position the fish in perfect lateral view and in focus before a camera.' The holding device is fastened inside an aquarium and has a place to put identifying notations and calibration markings on exchangeable white plastic plates.
The aquarium side to which the device is clamped forms a 5-X 13-cm window through which the photographs are taken. The wall (Fig. 1D ) of the plexiglass holding device opposite this window is moveable and is used to bring each fish sideways into the same plane of focus before the window. This wall is manipulated and kept in proper alignment by an 'Detailed plans for this device are available from C.L.H.
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A FROM FILES FIG. 1. Plexiglass photographic fish positioning device. A, fish chamber; B, chamber lid; C, wings for clamping chamber to the side of a glass aquarium; D, rear moveable wall of chamber used for positioning fish sideways in the plane of focus against the aquarium wall; E. handle for manipulating and keeping the moveable wall aligned; F, stops to the rearward movement of the moveable wall; G, holes to allow water to escape as the rear wall is brought forward; H, plates for writing identifying notation and for calibration markings. attached handle passing through a guide hole. Prior to putting a fish into the chamber (Fig. 1A ) the rear moveable wall is pulled fully back. Then the fish can be inserted through the top of the chamber and contained when the lid (Fig. 1B) is put in place.
Larger or smaller versions of this device can be used as needed. However, it is best to use the smallest size possible for the fish being measured since the camera must be positioned to include the entire area of the window in the photograph. The window dimensions determine the maximum total length and depth of fish that can be measured. Maximum resolution is achieved when the fish takes up as much of this area as possible.
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A 35-mm camera with a 55-mm lens is positioned 33 cm from the fish. Longer lenses (135-200 mm) are recommended to reduce variation due to differences in angle of view from small to large fish and due to differences in position.
Illumination with an electronic flash ( 101 00 of a second) eliminates any degradation of the photographic image caused by movements of the fish. A single flash unit is adequate, but two units directed at the fish from each side of the camera will eliminate most undesirable shadows. Since the duration of an electronic flash is too short for one to see its reflection on the aquarium side, an incandescent bulb can be used to properly locate the flash units. Very high resolution thin emulsion films are required to provide photographic images that can be used for precise measurements of the fish images. These films must be processed in specially formulated developers (e.g. H&W Control Developer Concentrate, H&W Co., St. Johnsbury, Vt.' [Meyers 19701 ) to reduce the extreme contrast characteristic of very high resolution films. Otherwise, it would be impossible to see the entire outline of the fish. To enhance the fish outline, a thin sheet of colored (e.g. black) plastic is attached to the moveable wall as a background. The color should be chosen for maximum contrast with the areas of the fish that will be used for delineation.
A photographic enlarger and a ruler are used to measure the length and depth of the fish image in each photographic negative. The image of the fish and calibration markings are projected as largely as possible without dimming the image too much. Precise vertical alignment of the enlarger and projection surface is very important in avoiding distortions LOG, AREA (mm2)
Fro. 3. Regression of log e fish dry weight vs. log o side-view area with 95% confidence limits.
'The use of trade or corporate names does not imply official endorsement by the U.S. Department of Agriculture to the exclusion of others.
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which would give inaccurate measurements. Therefore, projection on a wall or floor rather than the enlarger base board is not advised unless alignment is precisely controlled. Measurements of the projected images of fish are converted to their actual dimensions by means of calibration markings included in the photographic negative of each fish.
Example and discussion -In a calibration experiment, 100 fingerling coho salmon were measured by the photographic procedure described, oven-dried for 48 h at 70 C, and weighed. The dry weight and indices of lateral area (the product of length and depth) were plotted (Fig.  2) , and an equation was fitted to the points after transforming the values to natural logarithms. The equation obtained was log e Y = -11.117 -1-1.589 log e X, with a coefficient of determination (r2 ) of 0.954, where X is the index of lateral area in mm 2 and Y is dry weight in grams. The 95% confidence limits to the regression line were also plotted (Fig. 3) .
The relationship established by this equation is used to determine the dry weight of experimental fish. Regression equations can also be constructed CAN., VOL. 32(2), 1975 for the relationship between fish size (obtained photographically) and other parameters correlated with fish size. The regression of size and estimated weight can be used with fish length to calculate approximate coefficients of condition.
This technique of photographically measuring fish, constructing regression equations, and subsequently measuring experimental fish is of particular value in studying the effects of environmental stress on fish growth and condition where handling stresses must be reduced to a minimum. The technique has been used successfully in tests of chronic oral toxicity (Miller et al. 1973) .
